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(54) Title: NOVEL POLYPEPTIDE - A HUMAN TRIOSE PHOSPHATE ISOMERASE 11 AND POLYNUCLEOTIDE 
ENCODING IT 

(54) mm-, -mmsk-xmmmnm u mmmmmmm 

(57) Abstract: The invention concerns a human triose phosphate isomerase 1 1 and polynucleotide encoding it. The invention 
also concerns the process of producing the polypeptide by recombinant DNA technique. The methods for treating many diseases 
e.g. malignant tumor, hemopathy, infection of HIV, immunological diseases and a variety of inflammations etc. utilizing the 
polypeptide are disclosed. The invention discloses the antagonist against the polypeptide and therapeutics thereof. The invention 
also discloses the uses of the polynucleotide, which encodes a human triose phosphate isomerase 1 1 . 
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#**ift dna ****** ta^ius 
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M«#$S| 11, UR§i®&PM£&$&%fL 

E*#*JM* (tim) *&~tlWlliMMI. &4<Mr#ftft ^^7*^-3- 

***-##Afl&i+ft«u*«r-**, 250* 
ft£*A££A. *+#i,*A*A**ft#Lli* + ^ftAA^[Biiag Lolls, 

Tom Alber et al. , 1990, Biochemistry, 29: 6609-6618] . $ $ & a$ % _h M 
[AV]-Y-E-P-[LIVM]-W-[SA]-I-G-T-[GK] (& + E 

**) ; ifc^rt*^*^*******^* 1 !*^**^*! MOB**, 
ft. AWM£#$£ftftitJi£&. BUT, $*&&4fr#rt*&fl?tt##tt 



1 
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ft, ff, PMA+#j Ecv304 PMA-ft Ecv304 AMfcft, jMMftft L02 lnjfe 

#M*i*tfttL02*jfc** 4jNA6^iN : Air L02|g|fe^t^ft, jft 
fc* MI> tt*ff« J&AJ&* MA*. 10m, jfe/ff. Jfefr* Jfeft. # 
IM^i *&tttt#Jktt&&*4?A??tt#ft##* 9 ft*£i##$i£ 

«* + -i»**«##J|atfii3iaWA?l«#**** 11 #81* 

*rApf#**##* 11 <-&ft4£Httd'ft<fe 

*£flft-*Bft**#^*ft*rft£0t — A^«t^si 11 ei& 
till. 

*ife*«rJ5--^Btt**#'*-j(ril«}AW*#*^i» 11 

*AW^*-^Btt*#t#^A>f 11 

M^F|^jHIWtWI[ — Ai?3«^#$l| 11 
ftlft#-. 

***ftJ&-+Bft**#7#tf*JUII#Ifc A?ftt#*##ft 11 

tt^auk-M*. ##>j#j. 

*JfcW^j9-^B«iA|t#^|f^4jAfl«#**** 11 

&;ift;>f&. 

***Wl-#a*ft#Jjt, fc#Jft£A*ft, fe<fc^: A^frSEQ ID No. 

2 ft* ft, £M'£#Mm£#L &&Jfc. & 

#Jft&&*TSBQ ID NO: 2 fcjfcfc* *| ft £ Jfc. 
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#£&: 

(a)**$*#SBQ ID No. 2t«#?<J $P flttt# 

#£#^*tt#^*ifc|iTfctt--#: (a)JW SEQ ID NO: 1 + 
310-606 ^(b)^^SEQ ID NO: 1 + 1-1045 

*&fc*IJB*]fc¥W#»L. **«**A/fl*>&rfc8 

mm 

SiA«#AM#t#^^ll^AW##t##B|9^^gI^^^Tt 
ftftK. JiEBAA^MA^^ii^A^W^n, "Fffl*Apf*#*JM* 

ML, 5&^Jteflfr, 6|^Mt 7£**0,4ftLO2, Mt^L02+, lhr,As 3+ ,9* 
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^ECV304 PMA-, 10*^ECV304 PMA+, ll^fcJ&JflF , 12^:^jEfff, 13ift^ If 
ftfll, 14*^&J&, 15&*$ffi, U&^ffi, 17jfe*Jfaft, 18|fc^|fcJ$, 19%. 

20*^^JJft, 21**J&ifc, 22***fc*fc, 23**DIW, 24^:^fiL, 
25£«M, 26**flfc. 

W 2 *^H«fA?f##***»ll #I^fc*]&*JRfeftffl(SDS-PAGH). 

#8J + &*t««ft&*> #Ai£#&. ^frfM "#W M, # 

*fctt#Mii^Ap?«#*#flmift^. 
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M. *«*Wk*AJilft^#^^*6ll^^ftftAra#«#^* 11. 
to AMt«^SHi#^«^i,«jf^^#. 

#)*P, f *| "C-T-G-A" ^SjfrW^JH "G-A-C-T" 

3fc. *^#*W#P*l«3i*/ B #ttaA*^*ff*#T*tf#* (Southern^ 
«Northern!«#) &*J:H*tt#^**&!M|- TiT* 

^J8fc^#&tl&#R'|£W^> ^PitiiMEGALIGN^^ 
(Lasergene software package, DNASTAR, Inc. , Madison Wis. ) . MEGALIGN 
^^*#^H^***JClust©r*tbft||JH'*#3tt^^| (Higgins, D. G, jfP 
P.M. Sharp (1988) Gene 73: 237-244) . Cluster&itnt^M^Etf^ N $ 

^pr^itaiCluster^^ffi^^^^^l^^ipJotun Hein $|&$&##| 
^WttftHteW 4M*(Hoin J., (1990) Methods in enzymology 183: 625-645). 
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$jE«#ttft£*^&&**J^lftft*; ***** 

"#Cft" * Fa, F(ab') 2 #Fv, &g&## 

*i*5tWJB . "^I^AWttt^H 11" ft^A?f#*A#^* 11 
AJilft^#)|W*6i»*fcft**ftftA?fll#*^l* 11. &*-bJfctt#lit£ 

*ifeW*#T-^*fW#*t — AFf*#**#»ll. £**Ji*tiiSBQ ID 
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*, **Ai***jMMM***£(**>. *** ***** a am 

*£«&&AW*#&#** 11 tf4**»£#*. 
Jft/HI, * "***" *»**±.*#*ifeWWAPf 

****** n *Htt£*#***$&*#ft. *Jfe« ft. £t£ 
******«*: <i>*#-*, *+-+************* 

******* (ft^**$*****) #£*fttt***^rw* 

***J:****H*#fc*H*f*&'Mlft*; *# (ill) * 
+ A*#Ht^J5-*ft^* (IfciPjI-fe^ljt^***^*, ***Z.-*) 

*#(iv>*#-*, &*nM&&mn&&&mpikmM 

*at***«*. &#*ttft* -*M»#****tt*£;Ml*tt*AJl** 
iR**4irt. 

*£«#7^M« (#***) , ******* SBQ ID N0:2 ft 
**#?J*#Jft*#*#**#. **«*****#*I**SBQ ID N0:1 ft 
*#*#fl|. **«*#*#*AAU***** cDNA X*+***. tft 
*-*****#*l±-fc* 1045 ^**, ^A*4E 310-606 **7 98>Mfc* 

*. *#*B&tf*:fc*fc*jfe*, *#ft£AW******9***** 
afc*. TT**tB*A?f ****** 11 **AW****** 9 W^l. 

*Jfc«*****^K*MIA0**ARNA#*. DNA#£4&#cDNA, * 
011 DNA *AX-fr** DNA. DNA T?T DNA l>rft£*4 

******. **A**JH***&#*^TK5 SEQ ID N0:l#r***3& 
^«*H*#*******. "*#*£**" + 

****** SBQ ID NO: 2 ^^-^Jt^#J^, *4? SEQ ID NO: 1 #r#ft** E 
#***«***#*!. 

||* SEQ ID NO: 2 *£*£&*£##*&&: **A*#fttt**#*l; 

***K***JMM4¥»*i**#*; $$#&M*#?!| 
*»****!) KA***#*. 

'1l*#M#$#!r &*******&***#**&***• 
***>/****#******. 
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fc**A-+*#+***MtfV $Uu£#A, te^F^A** 
> 50%, 70%*#Hit). **W##lt>A<Er#*#T^*jfcWM 

flff-S&#&ffi£&Ttt#£#fc&. ft 0.2xSSC, 0. 1%SDS,60'C;3&(2)&& 
N^/MM, *i 50%(v/v)¥ft/fic» 0. lXFicoll, 42'C#; jfc 
<3)^fMWM*M*#Hli£il>* 95HKJ:, 97%#_hfcM-£4i& 
*. #J1, ^*&tt£g*ftiWtt£Jt5 SEQ ID NO: 2.£r«tt/ftft#lMr 

50-60 100>H*tf*K-b. ^^M-^-fe^Fffif-^t^r 

**«w**A**#*#tt* ii m%^£&$&)fnmpm& 

dna #&#fl&«uaT«:fr*fc#: i) A£B£ mrA^«M dna 

J:i£*al«l#8:+. DNA t^ftf. DNA ^^J^i^4kf^ 

AfifiMlfrfrtf;. XfifiM^**cDNA^^«r^*. cDNA 
»^ft*A**4*iH»M4li^ mRNA ^fi^tf*. %M%L 
j&»ff #: cDNA H^-mRNA tt#fcB###J**tt&*, ^^^4^>AW 

i!ka£&$#(Qiagene). cDNA jtlM*#^* (Sambrook, et al., 

Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. 
New York, 1989) . cDNA *P Clontech ft cDNA 
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^8**#*Aifc£! cDNA + «#&&&(£* 

R-f): (l)DNA-DNA j£ DNA-RNA (2)#^*@^ (3)* 

H*. 10 >M*#gfc, 30 >M*#gfc, JWA5^ 50 * 

ioo >M*£ft. oth^h, 2000 
looo >N*#*:fci*. AA^W*#*#«*ifeW«i*H 

Western ^#ft&M&(ELISA)#. 
& JU PCR & Tit t J# DNA/RNA $ # & (Saiki, et al. Science 
1985; 230:1350-1354)*ifc4«-fHt#**«l«F*H. 

cDNA tf, TTifc=8kftffi RACE * (RACE - cDNA **tt*^Jt*) . f" PCR 

*^r*^j*. *r$$ **^*^*fti-atw DNA/RNA ft. 

tft^&frJRIifc^Mt&jtJfc (Sanger et al. PNAS, 1977, 74: 5463-5467) M\ 
A. ft*#tt**^J>J«l*A^TlfAj<*-«*lit*. *7ft#±-fctt cDNA 

*/*»A«fcff. «fM'J£#^£M cDNA^^J, 
•fe#jcDNA##|. 

Hf- T7 (Rosenberg, et al. Gene, 1987, 56: 125); &>$ 

$L#&&flfe t r 1 *afc#| pMSXND |t&$#(Lee and Nathans, J Bio Chera. 
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263: 3521, 1988)^ftAAB|fc + *^*ai-ftftt*|#fit|«fr. 

DNA #?J$^£ft#*/Jreffl£^#ft&&ttft. Jfe***-fe**^tfi DNA 
DNA^j&&7|t, #.ftM&7|t#(Sambroook, et al. Molecular Cloning, 

a Laboratory Manual, Cold Spring Harbor Laboratory. New York, 1989). 
DNA #?>J T5-^r***J||*^*#L+«r*S J^f-Ji, &%t$ mRNA 

4i!j6^f-Wf^*tt*i^*: AJ&tttf ft lac A trp X <f f ftft P L 

cmv £BpJMB£#^ hsv JMHft 
AM SV40 LTRs *#£-fta£tti?&||&H&4M*4a 

#^jfc##*£jb**. *«#+#AJt9if-^^#^**»#*#48lfe 
+ ti#*&9|JtS. *a?ftDNA*&tt/R£ft/aB?, *# 10 l!| 300 

fl-flW 100 M 270 >h*4feXtft SV40 £«>J&#M$~«#0 

Aft, Kl^)flf^# 

(GFP), ^ffl^AM^ff ftffl^t^,^^f#*#;'14#. 

A, *ptML#4&Iii*. A/6& 

&A£lA***S2jftSf9; ffr#4l|Jfc*i CH(K COS j£ Bowes Ht^£flJ3&#. 
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>T#&»^ MgCl 2 „ JpJMIS, #tt*j78fc«#7 

t«A^lt«#$@l 11 (Science, 1984; 224: 1431). -Jft*%*^T# 
W: 

(1) l*Jt«(fiMA AWH#$#$S$ li A 

(2) £^£tt*#£+*MM&±injfe; 

(3) ^fHAiilt^. «sft*6*. 

^#^(2) +, fcrnfttofttM, 

(HPLC) ^*«64J(t*#**f**A*4** 
tf, flfr, TrfctfUttifr*, f J:*fc££, Aftft, ***** hiv ftjM* 

&jfc*TJ*L, #*fi*fPf***#*» motif ftSHfcfr&fltt^ 
Pf*#*##* motif WWMt. &W**tMM4M*ftitt#*. #/* 



ii 
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A-*jfcfciSL, f5*tt*+#, * + 

t^i~vng, * 

&*'!£«^it£> *#<MU**tf*. **MfJMfc. 

£*j£irP##«5i: ##Jtf &ft. jttttM. WttPI*!, ti/M. 

lift. Iff*. JMf, *Bflh 

Asjfc*. *&ft*J»Jftft. ft*, f JtM, Iil> f 

0. tftft* tit*, t**« f-t^ ******* MAUN*** 

km 7 IKI)lllt £* Ai«# 

ii *#*l*ffAfftt**##* ii 
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&#&#^&^#w^#n-> ^imae***^* ii ^pa^#/^ 
it«^^^^Awn#t^^ n &&$Lfrz.\mzftm 

*-HM*u Fab Fab 

Mfc*J#. «*Aff***##* ii W3»&ftft&#^#f0;F|tf££ 

(Kohler and Milstein. Nature, 1975, 256: 495-497), = A B- 

^ftft^JB (Morrison et al , PNAS, 1985, 81: 6851) . 
ttlLj^M&frttttrtCU.S. Pat No. 4946778)4^"«-f4j te ttAPf#**# 

*+$AM##$#$B$n. 

-«t»***«*****I*i spdp, 
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fcg^lNMt«*0r»*»tt, FISH $J£«JttftM'J&. ^Itl^ 

*ttAP?*#*JM« 11 f^lM#AHt#t#ft@l u 

^m^nmmm n, &#«**fcttAE***##* n *it. 

W*>, -M#$A««#W ii **7**fc*:** 
^^AWMI^BI ii, I^T«jl#i££, tefc^fl-Hr-frfctk. 0 

jtb, iftw*H^3»r«*Trffl-f^3irAwt**#*i» n 

#£*Ufcrt. #******Aft*#ft##* 11 

##JAM$I#$#$$ 11 niRNA RNA *i DNA) KM 

ttfcffli:*. RNA RNA MS 

#ffUStt«M*£«£#tt* RNA ##M&£$#«lW#Jf . 

$ RNA # DNA ft#4Hr/a RNA A DNA *i|B;|e#ftrt 

ar fcfcfl . rna ^^r*at*«i* RNA 

J&f**-ttT#. A7*;M*ibHF-tt#&fc, ^fl###fctf*ifcfT4H*. *p 
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ft^Awi^jdi 11 ^««^jfiiHMAM#t 

11 ^M^tMlt^TAMl«MSI li 

«*Ai**#*##* ii ft dna ^^prM-f^^#«#^^^^a?fAMt 

#^##J@l 11 fi*f*^%. i&£&7|t&;f£ Southern Northern £pi£&, 

(Microarray)jft DNA fctfOUMf "Ml^tf" >_b, /S^ttftfc + lfcHttll 

4t^(RT-pcR)#^rj»4Tr**A?f*#t#*» ii 

ii dna titk* t&fr£t&fa%t$. >r 

ill &^ft&;ft*P Southern DNA PCR jfP]g#$&&31P]&$. 

Northern £p$&. Western £pi£& 

MMMf#M^-^^^. ft »&JfH&4U:tt4&Btt:Mt 

ttW**., *#cDNA«|^PCR5l*(ifc=^15-35bp), «##?]&#f-|H* 
#±. «t£, #3t#!l^^-fPCR#^^A^i^#:^^iB|fe*^lffl|fe. K 
W^t-MiMf- 5l4mA£Htt**M*^4r* fttf&. 

cDNAJ$. 

^a&^&ft&tfi:. jfe&###afc#JILVerma$, Human Chromosomes: a Manual 
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of Basic Techniques, Pergamon Press, New York (1988) „ 

&^&#^J&i 1 V.Mckusick,Mendelian Inheritance 
in Man( pT it 3tJ| Johns Hopkins University Welch Medical Library$#l$. 

fr+it^Wft, ^A^^^^ja^^^^^cDNA^^^PCR-PTMJ^^ 

&fcrt£ttJfe£ftMttcDNA, TfWA50£500+*£***HW:£-#<^ 
l^«#@^tli7^#20kb^^-^@)„ 

**4*«ftw*^ff a#i*j?fifriBW»*tt**. a****'*^ ft/a 

Sambrook #A, ^A8t: (New York: 

Cold Spring Harbor Laboratory Press, 1989) ^Mf'J^r 
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^#*t,Wl/tt , /iL'ftr--i^^**AI&J»ARNA. jflQuik mRNA Isolation Kit 
(Qiegene >A&RNA+^$poly (A) mRNA. 2ug poly(A) raRNA^3^##: 

$$cDNA„$Smart cDNA& Ml I Clontech )#cDNA#&&!^A$JpBSK (+) 

tfrCClontoch^^ftJW^jfcBHSLAJi. fcftDH5a, tefHMcDHA&jf. JfjDye 
terminate cycle reaction sequencing kit (Perkin-Elmer^-^]/ i: iSB) faABI 377 
i(^^^^(Perkin-Elmer^f))^^M^Iir^5 / ^3'^^jf^ e #$J£#cDNA 
#*J£&*tt'£#DNA#pM#£ (Genebank) Kfctflfcfc, $*jfe** + -^*«b 
0463d04ftcDNA##|3j$rttDNA. ?| 4fr#$*;lUH"tt#AcDNA# 

§fc&*T#fi*!l&. 0463d04^i:^f^^cDNA^1045bp(^SeqIDNO:l 
Jff*) . A#310bp£606bp#-* 296bp^7fM$#& ( ORF ) , |fa$->Mfrtt 
(frScq ID NO: 2^f^ ) . ^#A*M"ifc*pBS-0463d04, Mttftft 

Jt*4AAFff*#WM**n. 

Qiagene^^J^^,^T^5I^^PCRrJt: 

Primerl: 5'- TTTAAGAGCATGGGCCTTATTTTG -3' (SEQ ID NO: 3) 
Primer2: 5'- TGAAAACTTTTTATTGCTCTTTTG -3' (SEQ ID NO: 4) 
Primerl^jif-SEQ ID NO: 1%5%%1$ lbp7F#$lEftJf 
Primer23jSEQ ID NO: lift + &3'$&ft#?>J. 

#"Jf&JflLtt&#: ^50nl^^#L^4>^50mmol/LKCl,10nimol/LTris-HCl 
pH8. 5, 1. 5ramol/L MgCl 2 , 200^imol/L dNTP, lOpmol 51 Ha , 1U ft Taq DNA K <£■ Sf 
(Clontecfc&ffl ^ A) . &PE9600§lDNAM3^ (Perkin-Elmer^) _h$T?!]&# 
]3jE25>MI#|: 94°C 30sec; 55°C 30sec; 72°C 2min. &RT-PCRHj-flltf#: 0 -actin 

£BH*#J*£#3|pCRfc#Ut (Invitrogen^^ft) . DNAtffll&tf&iMfclflPCR 
/*4frftDNA#?iJ^SEQ ID NO:lJ^ftl-1045bp&dMBl^. 

£2fe0i|3 Northern ^7*^#f APf***^*ll*H«f*^ 
$-#&#:$l&RNA[Anal. Biochem 1987, 162, 156-159], 
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^ftfcltff^*. ^XiflF^^^i/s^^fL-fir-^A* (49: 1) , ft* 
«UB**A, *A#Pf* (0.8*«) ##»^#|*i^#a|ENAJt*. # 
#3j^RNAK&Jfl 70% ; fl#*f-* + . ^20^g RNA, £^20mM 3- (N- 

P -Wft) (pH7. 0) -5mM^^-lmM EDTA-2. 2Mf gftl. 2%^#«±^ 

fife*. $J*##S«M=*JiU:. fla- M P dATPm«#l?l#l^fll^ 32 P-#ie 
ftDNA&t. ^^DNA^#^ai^f^^PCRrit^AW«^#^^llt^E^ 
fl|(310bp£606bp). #32P-#i&$|Bt ( ^2 x 10 6 cpm/ml ) 7RNA#j*i?j$£f 
l|fM&-M + T42 0 C<&&itt, T|M^50°/o^«-25mM KH 2 P0 4 (pH7.4) 
-5 x SSC-5 x Denhardt's$&^200|ig/ml|£ff DNA. ^^^ijff , ##l|g&l * SSC- 
0. l%SDS + ^55°C&30min. ^Phosphor Imager^^^f. 

mseq id M:i**®wmmmn, x 

Primer 3: 5 '-C ATGCTAGCATG AACTTATTTGAAAGTAG AAT A- 3 ' (Seq ID No: 5 ) 
Priraer4: 5'-CATGGATCCTCAAGGTGTCGTCAGCAGGGCTGG-3' ( Seq ID No: 6 ) 

#3»i*tt«J9#*J , Nhol ^ BamHI l| ^ ^ ^ # ^ -f * 3fc t ^ ^ ft pBT- 
28b(+) (Novagen^f^.S, Cat. No. 69865. 3) 

Bft*H#pBSH)463d04|frj|Mr*fc, HffPCR&Jfc. PCR&Jfc*##: &#L$50*il 
•f^pBS-0463d04^fil0pg^ 51 #fPrimer-3$iPrimer-4##J ^ lOpmol, Advantage 
polymerase Mix (Clontech^ j^fi ) ljiL 94°C 20s,60°C 30s, 68°C 2 

min,#25>NW. ffiNheI^BamHI^Jxf^atj te *^MftpBT-28(+)^4f^*^,^ 

Mb. &^*liE4ttlfl&ftft- ( P ET-0463d04) At^^#tftl 

BL21(DE3)plySs(Novagen^^I/ c ^). ^^-^iP«t 
30jig/ml) ^LB&#J##^> ^ifBL21 ( pET-0463d04 ) ^E37°CJ##S^jt^. 

i)PAIPTGg^«lmmol/L, «g$#5/Mjt. ^^tiM- ft**** 
f , tHJ:*t> $ flfe^6>H& 6His-Tag )^^^M«His. Bind Quick 
Cartridge ( Novagen^j* A ) Hffj&^f, #S7ttfctt@ Ap**#*# 
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^SDS-PAGE&&, £llkDa*L#SI-*-tt*# (EB2) . 
NO: 2^^^N-^15^»«^H^I. 

NH2-Met-Asn-Leu-Phe-Glu-Ser-Arg-Ile-Ile-Glu-Asp-He-Ile-Ser-Tyr-0H (SEQ 
ID. NO: 7). &&*]MM$b1t*b#+M&ttto4tifiAX^, #&#&: 
Avrameas,et al. Immunochemistry, 1969; 6: 43. ffl 4mg±itiL^S-^I # ^.^^#1 

*/B*iS|ig/«i4 l Jk*6*6#ltiL^4lr4iifcW*A*L*ELiSA* 

JW^tf + ttfrtt*!*. ffl^^A-SepharoseA^PB'lt^^iiLt + ^^^IgG. 
##Jfc^-f*^i,»^«rSepharose4BttJ:, ^ ^£«/A&IgG*^&&# 

/flafe, *«*#^J|^H**ttJEW«*j(|3fift*w*Hft* cDNA 

***«»BWAJMtJfeWft||^#*»SBQ ID NO: 1 + 

♦Wflrt^HiW******!. Southern £p 

Northern !«&^«#&#, tfl#Ajf#Nt|lMfl#ft0^)k 

**«**«6^#«SBQ ID NO: 1 ftH*£# r MUMMMr&; 
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#*#££*jMtt##«SBQ ID NO: 1 

^*£«»«SEQ ID NO: 1 t^#»«itM#^^t } 

1, 18-50 

2, GC^t^j 30%-70%, &&]t|$tt#&&&tf*i; 

3, «L#rt«Jlt*S*M; 

(BP SEQ ID NO: 1) *i£ i &E!.*itt£Hft#*l 

%m iff IK T ->Ntth 

1 (probel), J-f ^ SEQ ID NO: 1 ftmft&Lft&nM 

*S#(41Nt): 

5-TGAACTTATTTGAAAGTAGAATAATTGAAGATATCATTAGT-3' ( SEQ ID NO: 8 ) 
m 2 (probe2), fc'gf - SEQ ID NO: 1 tigBftMUt 

Stttf&tt******! (41Nt): 

5 -TGAACTTATTTGAAAGTAGACTAATTGAAGATATCATTAGT-3' ( SEQ ID NO: 9 ) 

ft: DNA PROBES G. H. Keller; M. M. Manak; Stockton Press, 1989 (USA) UAXt 

1 , >Atf + ** DNA 

(PBS) + . /fltTJjft^tflftfcfctfA*:!*. *^ + JfeHt*ft**H. 2) 

U lOOOg ffi^-^^ft^ 10 frty. 3) ffi^HLlt^* ( 0. 25mol/L ££; 25mmol/L 
Tris-HCl,pH7. 5; 25mmol/.L NaCl; 25mmol/L MgCl 2 ) ( X$) 10ml/g ). 4) 

& 4°C jafe^4£*ft£*4£ft**&> t£ft<R**^*#. 5) lOOOg ftife 
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10^#„ 6) (# 0. lgftft&ftftftjp l-5ml), #BU000g&ifc 

10^#„ 7) ffljMrft*l , &l*ft& <# 0. lg »^#p p P ^ lml), *£*WT 

2, DNAft»#&& 

1) # 1-1 0ml * PBS lOOOg 10 2 ) Jf^lfflM^ 

&f «K&#j£Bj& (lxl0 8 *rt/ml) lOOul ^#t^+^o 3) jp SDS 

^Ifa^l. aiL-^*#*>io , »iife##*j/»l. 4) 

K 200ug/ml. 5 ) 50°C 1 'Mftftg 37°C 

6) fflf ( 25: 24: 1) #&, &^Miftf + 10 £ 

#. ««lt*ff*^. 7)#^##M|ff. 8)Jf|#ft$ 

M: %m (24: 1)#J&, #i*M0^#. 9 ) DNA . & 

DNA ftlfcft#Z I #fcfc. 

3, DNAtt*fefc#Z*fcfc 

#^: 1 ) # 1/10 2mol/L 2 feftft* 100%Z,#>aJ DNA « 

+ , £"20°C M 1 2) Jjfjfc 10 3) ^H&J&M&L 

*. 4) bj 70%*ZJM00ul&$ft*, #'^5^#. 5)*ifcftlHrt*|lHZJ». Jfl 
500ul ^m&%K$L, 5 6) /KVftttAfllbZ,*, &£&ft*ft.k 

«*ft**Z.***. 10-15 Kft*iffZi##Jt. &*^3H(LJt 

liL*^*, 5«ft*t*r#fc. 7) BWftft TE ft*t* DNA flfc. 
*EJMUB3AMfefcft, HN-***Apte, fc^S DNA ;&H&#, # l-5xio 6 

$L&&l±%)iV lul. 

8-13 jMl^-f MgHrftfttf, 14 jMl. 

8) #RNAi^Ai/P|iJ DNA«t» £ik8L% lOOug/ml, 37°C 30 9) 
i/pX SDS K, ^«^'J^/ 0. 5K5fP lOOug/ml. 37°C « 30 10) 

( 25: 24: 10 11) 

*ifc#lB*#, ^A#(24: 1 ) fUrttH, 10 12) 

/M?#lB*ft, ilP 1/10 #L$2mol/L ffftty*M.5^*ZJl. &^£-20°C 1 
13) ffl 70%Z,*X 100%Z,*ft*>flifc, S^f-il, t*#|. 3-6 
14) il^A 260 ^A 280 ^#rl|DNA^«^^ o 15 ) &££##f--20°C. 

1)^ 4x2 Mi^^tWtit (NC Jt), fl4M&*#-bgfc#lh 
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3 ) ft-f 0. lmol/L NaOH, 1. 5mol/L NaCl ft 5 ^# ( ), 

'^■fa-f*^^ 0. 5mol/L Tris-HCl (pH7.0), -3mol/L NaCl #/$l^_h 5 ^# ( iff 

&). Ujr-f. 

1) 3yil Probe (0. 10D/10yil ), j&PA 2pl Kinase 8-10 uCi y- 32 P- 
(1ATP+2U Kinase, (H^ElN^R 20pl„ 

2) 37'C #3fi2/hN-. 

3) jM/5^ti&ft£$**j (BPBX 

4) oiSephadex G-50&. 

5) S^ 32 P-Probe^Hif^>Bci:t-^ (^Monitor M'J X 

6) 5 , 10-15 f . 

7) jH»R^«iJN«*. 

8) ^*~*ft4ttl&£Hp*#rff M-ft 32 P-Probe (f r.«ti^r 32 P- 

dATP ). 

##Ji4-f IMt JPA 3-1 Omg JC#&jfc( 10xDenhardt-s; 6xSSC, 0. Img/ml 
CT DNA (^^HJftDNA)). ^ftDJt, 68«C*fcfc2 

1) 

2)2xSSC, 0. l%SDSt> 40°C^ 15^# (2^C). 
3 ) 0. lxSSC, 0. 1%SDS t , 40°C & 15 ( 2 & ). 
4)0.1xSSC, 0.1%SDS+, 55°C& 30 (2#), IW, 
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2 ) 2xSSC, 0. 1%SDS >f » 37°C ^fe 15 ^# ( 2 & ). 

3) 0. lxSSC, 0. 1%SDS+, 37 0 C$15^# (2^)„ 

4) 0. lxSSC, 0.1%SDS>f, 40 o C$ 15 ^# (2 "A), iS^f. 

-7o°c, i-jt%m (&ftmnm&&$L&iktt l &mtt$L). 



7 DNA Microarray 
*@&#3»M:&|$ (DNA Microarray) £ @ gi«3k£^ *«8 

dna %T&mft&&M?n&m%%m$tik 

&mm> fr&ftim. 

^W^t^lHt+B*#3W , ftat, *n»T#W*l(ft DeRisi, J. L. , Lyer, V. ftBrown, P. 0. 
(1997) Science 278, 680-686. &X$k Helle, R. A. , Schema, M. , Chai, A. , Shalom, D. , 
(1997) PNAS 94: 2150-2155. 

(-) m 

&$*niti&k cdna #it 4000 Wk, 

500ng/ul ±£, A Cartesian 7500 A#ftCM6 Cartesian A-f**^ 
H±, A^^R^IE** 280 u m o -f »-f*^ 

+ tt^flt DNA B«**^Jl#i*J**^. 

1. *«3F*+*^4^N-; 

2. 0.2%SDS ^fc^l 

3. ddH 2 0«i*S#, #^1^#; 
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4. NaBH 4 #ffl 5^Hh 

5. 95°C^K»f 2^-#; 

6. 0. 2KSDS 1 ^Hh 

7. ddHjO^&i^; 

H&mRNA, Oligotex mRNA Midi Kit(j$£| QiaGen mRNA, itit&# 

*^#l#^7fe-$^| Cy3dUTP(5-Amino-propargyl-2-deoxyuridine 5--triphate 
coupled to Cy3 fluorescent dye, Amersham Phamacia Biotech ^S^l)#i5 
Aftjl-HIL^ mRNA, MJtyt&M Cy5dUTP(5-Amino-propargyl-2-deoxyuridine ■ 
5--triphate coupled to Cy5 fluorescent dye, Amersham Phamacia Biotech 

(«£ftsbNit^M#) mRNA, ^^^i#iB^#. A 

Schena,M. , Shalon, D. , Heller, R. (1996) Proc. Natl. Acad. Sci. USA. Vol. 93: 10614-10619. 
Schena,M. , Shalon, Dari. , Davis, R. W. (1995) Science. 270 (20) : 467-480. 

^'J#*|H HJ:W#fc*tt*|tf|-^*fi--*& UniHyb™ Hybridization 
Solution^! TeleChem ^)&&7fc + a|4T&& 16 ^N", tfiljfc** (1* 
SSC,0.2%SDS) &$J£;fl ScanArray 3000 (J$£||I General Scanning^ 

^1 ) $*T#i, £*ttffl*Jfl Imagene (AH Biodi s cover y ^ ) Sfcfr&fe 
&#T&«. #iB#^&Cy3/Cy5 fcft. 

K.blMM*&fe* (&&i^*ttJHjfc$) 6*)* Aft. JM. Aft* 

Aft* ¥ttft* Jf=P- PMA+^Bcv304^I«> FMA-ttBcv304&A#* iMMfttt 
L02iaj&#> 4^J^l/I N N-^L02^|fe#, ^J^6/]NN-^L02«#f^j^, iC\ # 

ft< ftftft* A/MBn A*ft, AAA* ftA* WF. J»fr. AA* J&A* AA 

W&Afc. M^26^Cy3/Cy5bb^ai#^® (01) . A 
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1> -#£*tt#0t-API*#*JM**ll, Xtofctttti**: SEQID 

<Wfe»^Frt**^ SEQ ID N0:2tf*ttfc*ft#fll£> 95%ft;|BH&. 
3, fr&flg* 2 ^#tt-ffe^,^W SEQ ID NO: 2 

<a)t^*# SEQ ID NO: 2 Jff*fc£*#flft£flt*£M-&. 2t«* # 

(b) -%#$#$ (a) £*N*#**ft; A 

(c) J| (a) & (b) TOfejeftttft^tt^*. 

%SEQ ID M:2 

#SEQ ID NO: 1 + 310-606 SEQ ID NO: 1 + 1-1045 . 

ft**. 

(a) A^M7M^tft**^*4l^^#^M; * 

(b) /a*fl**4-6 4 , ^ft-WJ^^^r^#^#t#^^##^^±^ 

Ml. 

(a) &&&A?ftt#*##* 11 *#T. 8 flNLftXJ&ft 

(b) M#liHXili^Al9tt#^* li #lt«f#ft. 

io, -ft»^#lt^Wtt*,#4#^^^***J|AW*#ft# 
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m 11 #*tt#^w*t*. 

12, frfc*!** 11 SEQ ID N0:1 #r*ft 

*. 

16, Jp&4|jMt4-6 + ttfcH*fl**/tf*tt**a"*-ttJM. 

n, i-6 a ii + ttft-**l**0r*ft#Jk 

ii #t#£tt£#W*4M4*. 
is, ftfl** 1-6 A n +ttfc-fc#J£*0fifctt#flt, 
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ffl 2 
1/1 
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ft a * 

(iii)#8lffcB:9 
(2)SEQ ID NO: l^fe* 

(A) -fe&: 1045bp 

(B) ^g: ft* 

(ii)^f-^M: cDNA 

(xi)#8Mtifc: SEQ ID N0:1: 
1 TTTAAGAGCATGGGCCTTATTTTGAACACAGGAAATATGTCATTTTAAATAGTGAGACAA 
61 TTTGGGGTTATTAAATGACAGTGGAAAATTGGTTTTAAAAGTTGAATAAAAATGAATGTA 
1 2 1 TGTCTGCATCTCAAATTCAGGATTAAAATAAATTCAAGATAAATGAGACCGATAGTTGGC 
1 8 1 TTTCAGTTCCAAAGTCCCACATCCTTTCTTTTGCTAAGGTAAAGACTATCTTCCAAGGTT 
241 TTTCAGGTTGAATTACTCCTCTCTTCATCCCCATTTATTTGCTGATGTTCAATAGCAATA 
301 TCTCAGAATATGAACTTATTTGAAAGTAGAATAATTGAAGATATCATTAGTTACGTCAAG 
361 ATAAGGTCATTAAGGTGGGCCCCAATCCAAAATGCCTGGTGTCCCTTTTTAAAGGGGAAA 
421 CTTGGGCACAGAGAAACACACATAGTGAGAAAACCTAGTACAGATGAAGCCAGAGATCAG 
481 AGTGAGGCTTCTACAAGCCGAGAAATGGTGAAGATTGCCAGCAGAACTCCAGAAGCTGAG 
541 GAGGGACTGGGAACAGCTTCTTCCTTACAGCCCTGGAAGGAACCAGCCCTGCTGACGACA 
601 CCTTGATCTCAGACTTCTACTCCCCAAAACTGTGAGGCAATGAGTTTCTGCTGTTTAAGC 
6 6 1 CACCCTCCCCGTGTGTGGTACTTTGTTAAGGCAGCCCTAGCAAACGAATGCACGCAGGTG 
721 CCATTGCAGCTAGTTGCGGTCATATGATGAAGTCCCAGTCCAAAGAACATTAGCAAAAGT 
781 ATCGTACGCAACTCCCCAGTGGCCCTAAGAAGGGCCCGGCACGGTGGCTCACTCCTGTAA 
841 TCCCAGCACTTTGGGAGGCCCAGGCGGGCTAATCACCTGATGTCAGAAATTCGAGACCAG 
901 CCCTAAGCTTCGTCTTCTCGCAGCCGTGCGGCTGCGAGAAGACGAAGCTTAGGGCATGCG 
9 6 1 CTGGTTCCAGCAGAAGTATGATGGGATCATCCTTCCTGGCAAATAAATTCCCGTTTCTAT 
1021 CCAAAAGAGCAATAAAAAGTTTTCA 
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(3)SBQ ID N0:2ftftA 

(i) #*l4ME 
(A)*£: 98**** 
<B)*I»: 
(D)&#&#: 

(ii) ^tM: £flt 
(xi)JfyU^: SEQ ID NO: 2: 



1 Met 


Asn 


Leu 


Phe 


Glu 


Ser 


Arg 


He 


He 


Glu 


Asp 


He 


.lie 


Ser 


Tyr 


16 Val 


Lys 


He 


Arg 


Ser 


Leu 


Arg 


Trp 


Ala 


Pro 


He 


Gin 


Asn 


Ala 


Trp 


31 Cys 


Pro 


Phe 


Leu 


Lys 


Gly 


Lys 


Leu 


Gly 


His 


Arg 


Glu 


Thr 


His 


He 


46 Val 


Arg 


Lys 


Pro 


Ser 


Thr 


Asp 


Glu 


Ala 


Arg 


Asp 


Gin 


Ser 


Glu 


Ala 


61 Ser 


Thr 


Ser 


Arg 


Glu 


Met 


Val 


Lys 


He 


Ala 


Ser 


Arg 


Thr 


Pro 


Glu 


76 Ala 


Glu 


Glu 


Gly 


Leu 


Gly 


Thr 


Ala 


Ser 


Ser 


Leu 


Gin 


Pro 


Trp 


Lys 


91 Glu 


Pro 


Ala 


Leu 


Leu 


Thr 


Thr 


Pro 

















(4) SEQ ID N0:3ftftA 

(i) #*l4ME 

• (A)*ft: 24« 
(B)Hg: 
(Otett: 

(xi)#?!|«: SEQ ID NO: 3: 
TTTAAGAGCATGGGCCTTATTTTG 24 

(5) SEQ ID NO: 4 ft ft A 

(A) -fc&: 24« 

(B) |Hg: 

(OMtt: ^ 
0»**MJf#: ft& 

(ii) ^f-tl: »« 
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Ui)/?#|#3£: SEQ ID NO: 4: 
TGAAAACTTTTTATTGCTCTTTTG 24 

(6) SEQ ID NO: 5$4t& 

(A)-feA: 33$* 

CB)£S: 

(04H4: 

(D) ft& 
(ii)^HM: 

(xi)#?ij$$: SEQ ID NO : 5: 
CATGCTAGCATGAACTTATTTGAAAGTAGAATA 33 



(7) SEQ ID NO: 6&Mt& 

(A)-fc&: 33$* 

CB)*fi: 

(04H4: 

<D)#*MM*: « 
(ii)^f-H^: 

(xi)^^'J^ia: SEQ ID NO : 6: 
CATGGATCCTCAAGGTGTCGTCAGCAGGGCTGG 3 3 

(8) SEQ ID NO: 7#Ht& 

(i) #al#4E 

(A) -fe£: 15**,** 

(B) HM: Utt 

(ii) ^f-^M: #Jft 
(xi)#j!|#i£: SEQ ID NO: 7: 

Met-Asn-Leu-Phe-Glu-Ser-Arg-Ile-Ile-Glu-Asp-Ile-Ile-Ser-Tyr 15 
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(9) SEQ ID N0:8&Ht& 
(1)#*I4ME 

(A) -feJ[: 41$H 

(B) £fi: #ft 

(C) H'ji: >£$| 

(ii)^M: 

(xi)^JlJiiat: SEQ ID NO : 8: 
TGAACTTATTTGAAAGTAGAATAATTGAAGATATCATTAGT 

(10) SEQ ID NO: 9ft£& 

(A)-feA: 41$^ 
<B)*H: g* 

(ii)4HF*fi: »« 
(xi)#fl|#ifc: SEQ ID NO : 9: 
TGAACTTATTTGAAAGTAGACTAATTGAAGATATCATTAGT 
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